Hormonal effects on the biosynthesis of lactate dehydrogenase in rat hepatocytes.
Rat hepatocytes have been studied in suspension culture for 10-h periods. Levels of extractable lactate dehydrogenase (LDH) have been measured in these hepatocytes at hourly intervals in order to note the balance between biosynthesis and degradation of this enzyme. Newly synthesized LDH has been measured by following the rate of incorporation of [3H]leucine into radiochemically pure LDH of high specific catalytic activity as isolated by a rapid affinity chromatographic procedure. The effects of the addition of physiological concentrations of the following hormones at the beginning of 10-h culture periods immediately following preparation of the hepatocytes by the collagen perfusion procedure have been recorded. The hormones triiodothyronine (T3), insulin, glucagon, and dexamethasone have been added singly or in combination. The culture medium has supplied variable amounts of these hormones in the 10% of fetal calf (or other) serum added, and the hepatocytes themselves have provided intracellular amounts of hormones. In addition to the added hormones, N6,O2'-dibutyryl cyclic AMP (Bt2cAMP) has also been studied. Control suspensions of hepatocytes show reproducible initial levels of extractable LDH which are maintained or slightly increased during 10 h. Such control systems also incorporate [3H]leucine into total protein and into highly purified LDH at reproducible rates during 10 h of incubation. The effects of added hormones on LDH lavels are as follows: (a) T3 causes about a 2-fold increase in LDH at 7 to 8 h in hepatocytes from young adult animals, an effect which is lowered in either younger or older animals or in thyroidectomized animals. (b) Insulin leads to a similar increase in LDH at 5 to 6 h and a falling off at 8 to 10 h. (c) Glucagon also causes an approximate doubling of the amount of extractable LDH during a 10-doubling of the amount of extractable LDH during a 10-h period. (d) Dexamethasone does not produce an increase. (e) Bt2-cAMP produces an effect indistinguishable from that of glucagon. Paired combinations of these hormones fail to produce an additive response in any case. The combinations of T3 plus dexamethaseon and insulin plus dexamethasone lead to significant reductions in levels of extractable LDH when compared to the single hormone effects cited above. With respect to rates of synthesis of total protein as measured by [3H]leucine incorporation, only glucagon, glucagon plus Bt2-cAMP, glucagon plus insulin, T3 plus Bt2cAMP, and T3 plus insulin produce significant increases during a 10-h period. However, when [3H]leucine incorporation into highly purified LDH is measured as an index of LDH biosynthesis, T3, insulin, and glucagon consistently increase the biosynthetic rates during a 10-h period. Bt2cAMP produces a smaller increase. Dexamethasone fails to produce any significant change when compared to controls. Paired combinations of hormones again do not produce any additive effect on LDH biosynthesis when the hormone producing the higher level is taken as the reference...